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Regional cerebral blood flow and regional glucose 
use during rewarming after hypothermic cardiopul-
monary bypass 
To the Editor: 
We read with great interest the article titled "Regional 
Cerebral Blood Flow During Rewarming of Cardiopulmonary 
Bypass Correlates With Posthypothermic Regional Glucose 
Use" (J Thorac Cardiovasc Surg 1998;116:503-10). The 
authors are to be congratulated on the timely demonstration of 
the potentially deleterious derangements caused by a period 
of hypothermic perfusion followed by rewarming. 
Because cerebral blood flow and metabolism remained cou-
pled during hypothermic (20°C) perfusjon for 60 minutes, but 
apparently not during or after rewarming, particularly in the 
parietal cortex, rewarming was considered to be the culprit. 
However, the 60-minute period of hypothermic perfusion 
used in their protocol 2 might not have been long enough to 
assess the effects of hypothermia per se, since reducing the 
temperature to only 29.5°C can provide protection for 60 min-
utes of total blood flow cessation in a rabbit model of spinal 
cord ischemia with pH-stat ventilation. l Metabolic derange-
ments may result from inadequate oxygen delivery caused by 
the leftward shift of the oxyhemoglobin curve and alkalosis 
induced by hypothermia. Given the relatively short hypother-
mic period with continuous perfusion, these derangements 
may have been present before rewarming, but may have been 
too subtle even for the sophisticated methods used by the 
authors. Those metabolic derangements could not recover fast 
enough during the rewarming time and indeed were exagger-
ated by the increased metabolic rate. Thus they became appar-
ent only after body temperature was returned to normal. If 
metabolism was impaired and oxygen could not be consumed, 
there was no need for flow; consequently, decreased flows 
were o?served. 
Unfortunately, the authors studied only animals with alpha-
stat strategies for pH management during hypothermia. 
Alpha-stat strategies have been considered as the standard for 
many years to avoid the so-called "luxury perfusion" of pH-
stat management and consequent increased chances of 
microembolization. Such "luxury perfusion" may actually not 
be a "luxury" but a necessary compensatory mechanism for 
the leftward shift of the oxyhemoglobin dissociation curve 
induced by hypothermia. A recent report2 indicated better 
neurologic outcome of pH-stat over alpha-stat strategies for 
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deep hypothermic cardiopulmonary bypass in infants, an 
observation that cou1d have been anticipated and should not 
be surprising. Whether this improved outcome was due to bet-
ter blood flow3 or better oxygen delivery and use is irrelevant. 
However, it is in line with the physiologic principles of the 
remarkable constancy of the expiratory carbon dioxide con-
centration remaining close to that observed in normothermic 
conditions in hibernating animals, regardless of the body tem-
perature, by ventilatory rate adjustment, which is the nature-
provided pH-stat management. This is most obvious in poik-
ilothermic animals, 
The authors have the modern methods to resolve the contro-
versial issue of whether alpha-stat is better than pH-stat man-
agement or vice versa. We believe the neurologic injury coin-
cidental to hypothermic perfusion is the result of the algebraic 
sum of both factors, positive metabolic factors and negative 
microembolization. The relative role of each one is variable for 
each individual depending on various factors-the duration of 
the hypothermic perfusion period, the rate of cooling and 
rewarming, the hemodynamic status before and after car-
diopulmonary bypass, the type of oxygenator, and the lack of 
pulsatility. The metabolic component is maximized by pH-stat 
strategy of the ventilation, which restores oxygen delivery to 
the tissues. However, if the supposedly positive metabolic 
influences of hypothermia are less than ideal because of the 
impaired oxygen delivery caused by alpha-stat management, 
which would be equivalent to hypoxic perfusion, the negative 
influence of microembolization will become relatively more 
significant. If sustained for long enough, it would be detri-
mental by itself, thus resulting in overt neurologic impairment. 
Hemodynamic superiority of pH-stat over alpha-stat strate-
gies in dogs during surface-induced hypothermia was report-
ed years before the term of pH -stat management was coined.3 
It would not be surprising if the reported hypotension during 
the hypothermic state and the flow-metabolism derangements 
would be at least abated, if not completely prevented, provid-
ed that expiratory carbon dioxide concentrations of the oxy-
genator are maintained constant close to 5% to 6%. pH-Stat 
strategies are used by controlling the oxygenlblood flow ratio 
of cardiopulmonary bypass (or gasses, by adding carbon diox-
ide, if necessary), not on1y during cooling but during rewarm-
ing as well. 
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Coronary artery bypass grafting with the descend-
ing branch of the lateral femoral circumflex artery 
used as an arterial conduit: Is arteriographic evalu-
ation necessary before its use? 
To the Editor: 
We read with interest the recent paper by Schamun and 
associates l regarding the use of the descending branch of the 
lateral femoral circumflex artery (LFCA) as an arterial con-
duit for myocardial revascularization2 (Fig 1). We thoroughly 
agree with them because our clinical experience correlates 
with theirs. Since October 1997, the descending branch of the 
LFCA has been used as graft material in 24 patients who 
underwent coronary artery bypass grafting in our institution. 
In all cases, bilateral saphenous veins either were absent 
owing to bilateral stripping or were not.suitable as graft mate-
rial owing to varicose dilatation or fibrotic lesions. Twenty 
patients were men and 4 were women with a mean age of 65 
± 5 years (range 52-81 years). One patient in whom the 
descending branch of the left LFCA was used to revascularize 
the circumflex artery underwent redo coronary artery bypass 
grafting I month later because of a significant stenosis distal 
Fig 1. Bilateral femoral arteriography showing the adequately 
developed descending branch of the lateral femoral circum-
flex artery on both sides (black arrows). 
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to the anastomosis of the left internal thoracic artery (ITA) to 
the left anterior descending artery (LAD). The descending 
branch of the right LFCA was then used to revascularize the 
LAD distal to the stenosis. The descending branch of the 
Fig 2A. The poorly developed descending branch of the left 
lateral femoral circumflex artery (white arrowheads). 
Fig 2B. The well-developed descending branch of the left lat-
eral femoral circumflex artery (black arrows) contributing to 
the collateral circulation of the limb in the presence of occlu-
sive lesions of the left superficial femoral artery and the deep 
femoral artery after the origin of the lateral femoral circum-
flex artery. 
